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Executive  Summary 


Purpose 


Background 


^During  the  1980s,  concerns  over  the  threat  posed  by  the  Soviet  Union 
led  ihe  United  States  to  acquire  modernized  strategic  nuclear  weapon 
systems  as  its  defense  budget  Increased.  Recent  events  indicate  that  per¬ 
ceptions  of  a  loss^ed  Soviet  threat  will  lead  to  greater  efforts  in  the 
1990s  to  control  the  federal  deficit  by  reducing  defense  spending^ 

Cj^The  Congress  is  considering  the  first  defense  budget  of  the  1990s  in  light 
of  these  events  and  is  reviewing  the  affordability  of  major  weapon  sys¬ 
tems.  This  report  uses  12  strategic  weapon  systems  to  illustrate  the 
importance  and  difficulty  of  obtaining  the  long-term  cost  estimates  that 

*  i  *-!  * 


In  October  1081  the  Prcsfdent  announced  a  program  to  modernize  US. 


strategic  airborne  systems,  land-based  missiles,  and  submarine-launched 
missiles.  The  modernization  program  now  encompasses  12  Air  Force  and 
Navy  systems,  including  B-IB  and  B-2  bombers,  Air  Uumched  and 
Advanced  Cruise  Missiles,  Trident  II  submarines  and  missiles,  and 
Peacekeeper  and  Small  intercontinental  ballistic  missiles. 


A  system’s  total  cost  to  the  government  consists  of  the  cost  to  acquire, 
operate,  and  support  the  system  over  its  entire  life.  Acquisition  costs 
include  development,  production,  and  directly  related  military  construc¬ 
tion.  Operation  and  support  costs  include  personnel,  fuel,  spare  parts 
replenishment,  direct  depot  maintenance,  and  contractor  support. 


The  Department  of  Defense  (ix>d)  submits  major  weapon  s;  an  acquisi¬ 
tion  cost  estimates  to  the  Congress  in  annually  updated  Selected  Acqui¬ 
sition  Reports.  Reports  first  prepared  after  January  1985  must  include 
operation  and  support  cost  estimates. 


Results  in  Brief  The  cost  of  acquiring  1 1  strategic  weapon  systems  and  operating  10  of 

them  between  fiscal  years  1982  and  2020  could  exceed  $476  billion  in 
then-year  dollars.  (Unless  noted  otherwise,  all  years  cited  are  fiscal 
years  and  all  figures  are  in  then-year  dollars,  which  reflect  the  effects  of 
inflation  over  time.)  Small  Intercontinental  Ballistic  Missile  total  costs 
and  Air  Launched  Cruise  Missile  operation  and  support  costs  were 
unavailable.  Gao's  cost  projections  are  based  on  dod’s  plans  as  of  1989. 
Changes  to  these  plans— such  as  dod’s  April  1990  decision  to  reduce  the 
number  of  B-2s  from  133  to  76 — will  affect  costs. 
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Executive  Summary 


Acquiring,  operating,  and  supporting  the  seven  airborne  systems  as  of 
pod’s  1989  plans  could  cost  about  $315  billion  from  1982  to  2020.  Tri¬ 
dent  II  submarines  and  missiles  could  cost  $122  billion  to  acquire  and 
operate.  The  Peacekeeper  missile,  if  made  mobile,  could  cost  about  $39 
billion.  About  27  percent,  or  about  $129  billion,  of  the  strategic  systems’ 
total  cost  was  appropriated  for  1982  through  1990. 

About  $275  billion  will  be  needed  to  operate  and  support  10  of  the  sys¬ 
tems  through  2020.  gao  found  that  dod  does  not  routinely  provide  the 
Congress  with  complete  operation  and  support  cost  estimates  for  most 
of  these  systems,  gao  supplemented  the  few  routinely  provided  esti¬ 
mates  by  requesting  data  from  the  services.  Congressional  visibility  over 
the  operation  and  support  costs  will  decrease  further  once  the  systems 
are  deployed.  Until  pod  fulfills  congressional  directives  aimed  at  estab¬ 
lishing  a  uniform  system  to  routinely  provide  the  Congress  with  more 
complete  operation  and  support  cost  estimates,  congressional  deci¬ 
sionmakers  will  have  to  request  estimates  from  the  services  as  needed. 

gao  believes  that  the  projections  in  its  report  understate  the  cost  of  the 
strategic  systems  as  of  1989.  Some  dop  acquisition  cost  estimates  have 
been  understated  in  the  past,  and  the  operations  and  support  cost  pro¬ 
jections  assume  a  very'  low  future  inflation  rate. 


GAO’s  Analysis 


gao  combined  acquisition  cost  da?, a,  primarily  from  Selected  Acquisition 
Reports,  with  operation  and  support  cost  projections  that  were  based  on 
data  from  Selected  Acquisition  Reports  or  from  Air  Force  and  Navy 
sources.  GAO  did  not  verify  these  data  due  to  the  amount  of  time  that 
would  have  been  required. 


Projected' Costs  The  projected  annual  funding  levels  required  to  acquire,  operate,  and 

support  the  strategic  systems  will  peak  in  the  early  1990s  at  about  $  18 
billion,  due  to  acquisition  cost  levels.  (These  costs  arc  depicted  in  fig.  2.1 
on  pp.  14  and  15.)  As  the  acquisition  programs  are  completed  and 
annual  acquisition  costs  fall,  operation  and  support  costs  will  increase. 
By  2003  annual  operation  and  support  costs  will  be  about  $9  billion,  gao 
used  dod’s  1.8  percent  annual  inflation  rate  to  project  that  by  2020 
annual  operation  and  support  costs  will  be  about  $11  billion. 
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Executive  Summary 


I 


I 


Limited  Congressional 
Visibility  Over  Operation 
and  Support  Costs 


Although  Selected  Acquisition  Reports  first  prepared  after  January 
1986  must  include  operation  and  support  cost  estimates,  reports  for 
seven  of  the  systems  were  first  prepared  before  that  date  and  did  not 
include  such  estimates.  The  reports  for  the  other  systems  typically  con¬ 
tained  limited  operation  and  support  estimates  that  did  not  include  all 
the  data  needed  to  fully  assess  total  cost.  For  example,  the  reports  often 
did  not  Identify  the  operation  and  support  costs  of  the  total  number  of 
units  to  be  deployed,  the  system’s  anticipated  life,  or  the  then-year 
dollar  va'ue  of  the  cost. 


Once  a  system  Is  deployed,  its  operation  and  support  costs  become  less 
visible  to  the  Congress,  pod  stops  submitting  a  Selected  Acquisition 
Report  after  a  system  is  fielded.  Moreover,  dod  budget  and  Five  Year 
Defense  Plan  documents  provided  to  the  Congress  do  not  identify  such 
costs  by  system. 

The  Congress’s  concern  over  long-term  operation  and  support  costs  con¬ 
tinues.  The  Senate  Committee  on  Appropriation’s  report  on  the  fiscal 
year  1988  dud  appropriations  bill  requested,  in  part,  that  (1)  each  ser¬ 
vice  be  able  to  report  accurate  and  verifiable  operation  and  support 
costs  for  major  systems  within  4  years  and  (2)  operation  and  support 
data  for  at  least  3  major  systems  per  service  be  included  in  budget  sub¬ 
missions  beginning  with  the  1090  budget,  dod  tried  to  comply  with  this 
request  but  did  not  do  so  in  the  1990  and  1991  budgets. 


Understated  Cost 
Projections 


gao  believes  that  the  projections  in  its  report  understate  the  cost  of 
these  systems  because  acquisition  cost  estimates  have  been  understated 
in  the  past  and  operational  and  support  projections  assume  very  low 
future  inflation  rates.  Earlier  this  year  gao  reported  that  dqd’s  B-2 
acquisition  cost  estimate  had  grown  over  20  percent  in  less  than  4  years. 
In  1989  GAO  reported  that  the  B-1B  program  had  incurred  $31  billion  in 
costs,  including  about  $3.7  billion  in  costs  excluded  from  the  Selected 
Acquisition  Report. 

gao's  operation  and  support  cost  projections  are  based  largely  on  a  1.8 
percent  inflation  rate  that  dod  was  using  for  future  planning  when  gao 
conducted  its  work.  By  historic  standards  this  rate  is  low,  and  some  ana¬ 
lysts  predict  future  rates  of  4.3  percent  or  more.  After  gao  completed  its 
work,  dod  informed  gao  that  dod  had  begun  using  inflation  rates  of  3.1 
to  3.4  percent  for  planning  beyond  1994.  gao  has  ndt  revised  its  projec¬ 
tions  but  notes  that  the  costs  shown  represent  tire  lower  end  of  the  cost 
range. 
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RxecttUve  Summary 


Recommendations 


gao  is  not  making  recommendations  in  this  report  because  the  Congress 
has  already  directed  doo  to  provide  better  cost  estimates  for  operating 
and  supporting  individual  defense  systems. 


Agency  Comments 


In  its  comments  on  a  draft  of  this  report,  dod  basically  agreed  with  gao’s 
findings,  conclusions,  and  overall  numbers  in  the  cost  projections,  dod’s 
comments  are  included  in  appendix  I  and  evaluated  In  chapter?. 

dod  stated  that  a  more  useful  analysis  would  have  shown  each  pro¬ 
gram’s  complete  life-cycle  cost  in  constant-year  dollars,  gao  believes 
that  then-year  dollars  are  appropriate  units  of  measurement  to  illustrate 
both  the  rise  and  Tail  of  costs  on  a  year-by-year  basis  and  the  long-term 
Impact  of  operation  and  supjxjrt  costs.  Then-year  dollar  figures  enu¬ 
merate  the  annual  cost  of  each  program  In  Urn  type  or  dollars  that  would 
be  requested  from  the  Congress  for  that  year. 
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Chapter! _ _ 

Introduction 


For  the  past  three  decades,  the  United  States  has  had  a  strategic  nuclear 
Triad  of  airborne  systems,  laud-based  intercontinental  ballistic  missiles 
(icums),  and  submarine-launched  ballistic  missiles  (slums).  in  October 
IDS!  concern  over  the  threat  pose<l  by  the  Soviet  Union  led  the  Presl* 
dent  to  announce  an  extensive  program  to  modernize  these  forces.  The 
strategic  modernization  program  includes  the  B-1B  and  B-2  bombers, 
B-52  bomber  modifications,  the  KG-135R  tanker  aircraft,  the  Air 
Launched  Cruise  Missile  (aucm),  tlte  Advanced  Cruise  Missile  (acm),  the 
Short  Range  Attack  Missile  (sram)  II,  the  Peacekeeper  icom  in  silos  and 
in  Rail  Garrison,  the  Small  icoM;  and  the  Trident  II  mam  and  submarine. 

During  much  of  the  1980s,  the  strategic  modernization  program  coin¬ 
cided  with  large  increases  In  U.S.  defense  spending.  However,  current 
trends  suggest  that  defense  spending  may  be  reduced  during  the  1990s 
because  of  perceptions  of  a  diminished  Soviet  threat. 


System  Costs 


A  weapon  system’s  total  cost  to  the  government  consists  of  the  cost  to 
acquire,  operate,  and  support  the  system  over  its  life  cycle. 


Acquisition  Costs  A  system’s  acquisition  costs  include  the  cost  of  development;  produe- 

~  1  "  lion,  training,  support  equipment,  and  initial  spares;  military  construc¬ 

tion  directly  identified  with  the  system  being  acquired;  and  some 
operation  and  maintenance  activities,  such  as  installing  modifications  to 
complete  system  acquisition.  The  Department  of  Defense  (dod)  funds 
acquisition  costs  from  several  budget  appropriations,  including  those  for 
research,  development,  test,  and  evaluation;  procurement;  military  con¬ 
struction;  and  operation  and  maintenance. 

dod  provides  acquisition  cost  estimates  of  major  systems  to  the  Congress 
in  Selected  Acquisition  Reports  (sars).'  It  prepares  sars  for  major 
defense  acquisition  programs.  ’  Each  SAR  summarizes  acquisition  cost  by 
year  and  appropriation.* 


'Annual  KAlts  are  for  tlw  quarter  ending  December  31.  DOD  prepares  quarterly  SAlts  If  program 
costs  Increase  by  G  percent  or  snore  or  If  milestones  elcutgc  by  0  months  or  more  from  iliose  In  die 
previous  SAR. 

-DOD  defines  a  m.tJor  defense  acquisition  program  as  a  program  1)  tlwt  levs  been  so  designated  by 
tlie  Secretary  of  Defense  or  (2)  whose  cost  In  19S0  dollars  will  exceed  $200  million  in  researdi,  devel¬ 
opment,  test,  and  evaluation  funds,  or  exceed  $  1  billion  In  procurement  funds. 

‘We  lia ve  Issued  reports  on  ilie  SAUs.  Including  Weapon  Acquisition:  Improving  DOD  Weapon  System 
Acquisition  Reporting  (GAO;KS1AD-1)Q-20,  KoingTlM)): 
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Operation  and  Support 
Costs 


Objectives,  Scope,  and 
Methodology 


Cbtpirr  l 
InlnxJttcikKi 


According  to  dod,  55  to  65  percent  of  a  system's  constant-year  dollar 
llfe-cyeie  costs  are  for  i($  operation.  Operation  and  supporters)  costs 
are  those  associated  with  a  system's  operation  and  maintenance, 
including  directly  and  Indirectly  attributable  costs.  The  Secretary  of 
Defense’s  Cost  Analysis  Improvement  Group  has  identified  the  fol¬ 
lowing  rs  cost  elements: 

pay  and  allowances  for  officers,  enlisted  personnel,  and  civilians 
assigned  to  operational  or  deployable  units; 

065  consumables,  including  energy  and  materials  needed  for  operation 

and  maintenance,  and  ammunition  used  lit  training; 

direct  depot  maintenance  costs  for  maintaining  or  modifying  systems  at 

dod  and. contractor  facilities  or  by  depot  teatns; 

sustaining  investment,  such  as  replenishment  spares,  software  support, 

and  replacing  support  equipment; 

interim  contractor  support  and  other  contract-level  support; 

other  direct  costs,  such  as  updating  publications,  recurring  engineering 

or  technical  sendees,  and  leasing  and  maintaining  support  equipment  or 

materials:  and 

indirect  065  costs,  such  as  base  operating  support,  medical  personnel, 
and  personnel  acquisition  and  training. 

not)  funds  oss  casts  from  various  appropriations,  including  procurement, 
military  personnel,  and  operation  and  maintenance. 

The  Air  Force  and  the  Navy  prepare  an  065  cost  estimate  for  the 
Defense  Acquisition  Board's  consideration  before  a  system  enters  full- 
scale  development  or  production,  pod  must  include  065  estimates  in  saps 
Unit  were  first  submitted  after  January  1 985  for  programs  that  were  in 
or  had  cumplctcd  full-scale  development. 


To  assist  tiie  Congress  in  assessing  the  affordability  of  major  weapon 
systems  in  light  of  recent  global  events,  this  report  uses  the  strategic 
systems  to  illustrate  the  irnporcance  of  and  difficulty  in  obtaining  long¬ 
term  cost  estimates. 

We  selected  the  12  weapon  systems  based  on  statements  by  the  Presi¬ 
dent  and  the  Secretary  of  Defense  from  1982  through  18b9.  Wo  chose 
1982  as  our  initial  year  because  the  strategic modernization  program 
was  announced  at  the  beginning  of  fiscal  year  1982.  We  selected  2020  as 
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our  concluding  year  after  we  were  told  that  the  oldest  strategic  sys¬ 
tems— the  modified  B-52s  and  KOlDSs— could  be  operational  at  least 
until  that  year. 

We  did  not  prepare  independent  cost  estimates  because  of  the  amount  of 
time  that  wouid  have  been  required.  Instead,  we  compiled  and  projected 
dob,  Air  Force,  and  Navy  estimates  of  the  cost  to  acquire,  operate,  and 
support  these  systems.  These  estimates  are  generally  based  on  ooo  plans 
and  schedules  as  of  1039.  Changes  to  these  plans— such  as  the  Secretary 
of  Defense’s  April  1090  decision  to  reduce  die  number  of  I3-2s  to  be 
acquired  from  133  to  76 — will  affect  these  systems'  cost. 

Most  of  our  acquisition  cost  data  was  obtained  from  the  most  recent  Saks 
available  at  the  time  of  our  work— the  fiscal  year  1030  annual  and 
quarterly  sars.1  Complete  acquisition  costs  for  the  Small  tCBM  were  not 
available  because  bob  had  not  determined  the  number  or  basing  mode  of 
Small  icoms. 

The  oss  cost  projections  for  airborne  systems  are  based  primarily  on 
estimates  in  sahs  or  requested  from  the  Air  Force  Cost  Center.’'  These 
estimates  were  generally  limited  to  the  cost  of  operating  °  typical  air¬ 
craft  unit  in  several  specific  years  or  on  an  average  ann  ost  basis. 

We  requested  the  data  needed  to  adjust  these  estimates  a  long-term 
projections  of  oas  costs.  Air  Force  officials  were  unable  provide  adcm 
and  Small  icijm  o&s  cost  estimates.  The  Chief  of  Naval  Operations’  Stra¬ 
tegic  Submarine  Division  and  tire  Navy's  Strategic  Systems  Programs 
estimated  Trident  II  o&s  costs  at  our  request. 

We  did  not  validate  the  cost  estimates  that  we  obtained.  Wc  supple¬ 
mented  them  by  reviewing  documents  and  meeting  with  officials  from 
the  Office  of  the  Secretary  of  Defense,  the  Departments  of  tire  Air  Force 
and  the  Navy,  the  Air  Force  Systems  Command’s  Ballistic  Systems  Divi¬ 
sion,  and  tire  Navy's  Strategic  Systems  Programs.  Unless  otherwise 
noted,  costs  are  expressed  in  then-year  dollars,  which  reflect  the  effect 
of  inflation  over  time.  We  used  dod  inflation  guidance  to  inflate  esti¬ 
mates  as  needed.  On  the  basis  of  dod  guidance  at  the  time  of  our  work, 


'These  SAKs  accompanied  the  proposed  J  090  defense  budget.  We  used  Ute  fiscal  year  1 090 
Peacekeeper  SAR  because  tlie  fiscal  year  1 089  SAR  dkl  riot  reflect  major  program  changes  announced 
In  early  I9S9. 

Tlie  Air  Force  Cost  Center,  a  part  of  the  Office  of  Utc  Atr  Force  Deputy  Comptroller  for  Cost  and 
Economics,  estimates  future  aircraft  O&S  costs  and  collects  historic  04S  data. 


Page  10 


GAO/NSIAD-90-226  Strategic  Weapons 


Ckap<er  I 
UtrwWctWw* 


our  estimates  assume  a  1.8  percent  inflation  rate  beyond  1094.  Refer¬ 
ences  to  years  arc  for  fiscal  years  unless  otherwise  noted. 

For  those  systems  being  modified,  we  included  the  costs  of  acquiring 
modifications  and  for  operating  and  supporting  the  modified  systems. 
We  did  not  include  the  cost  of  acquiring,  operating,  and  supporting  the 
systems  before  modification. 

We  conducted  our  work  front  January  to  December  1989  in  accordance 
with  generally  accepted  government  auditing  standards,  dod  provided 
witten  continents  on  a  draft  of  this  report,  dod's  comments  appear  in 
appendix  1  and  are  evaluated  in  chapter  2. 
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Weapon  Systems 


The  cost  of  acquiring,  operating,  and  supporting  the  strategic  weapon 
systems,  as  of  1989,  could  exceed  $476  billion  from  1982  to  2020, 
assuming  low  future  inflation.  Although  the  strategic  systems’  long-term 
oas  costs  collectively  surpass  their  acquisition  costs,  dod  docs  not  rou¬ 
tinely  provide  the  Congress  with  complete  oas  cost  estimates  for  these 
systems. 


Program  Costs 


Our  review  of  dod,  Air  Force,  and  Navy  cost  estimates  indicated  that  the 
cost  of  acquiring  1 1  strategic  systems  and  operating  10  of  them  between 
1982  and  2020  could  exceed  $476  billion.  About  27  percent— about  $129 
billion— of  tills  amount  was  appropriated  or  planned  for  1982  through 
1990.  The  $476  billion  total  does  not  include  Small  icom  costs  or  aijcm 
oss  costs.  Small  icbm  acquisition  would  cost  about  $7.3  billion  from  1984 
to  1994,  and  300  Small  jcbms  could  cost  about  $24  billion  in  1988  dollars 
to  acquire  and  operate  for  20  years. 

Acquiring,  operating,  and  supporting  airborne  systems  accounted  for 
two-thirds  of  the  $476  billion  total,  although  the  April  1990  reduction  in 
the  B-2  program  could  lower  these  costs  by  more  than  $30  billion.  The 
Navy's  21  Trident  II  submarines,  equipped  with  D-5  SUtMS,  account  for 
about  26  percent  of  the  $476  billion  total. 

Figure  2.1  (sec  pp.  14  and  16)  shows  how  the  acquisition  and  o&s  costs 
of  the  strategic  systems  would  be  distributed  by  year.  Figure  2.2  (see 
pp.  16  and  17)  depicts  how  the  total  annual  cost  would  be  allocated 
among  the  three  legs  of  the  Triad.  Figure  2.3  (see  p.  18)  depicts  the 
annual  distribution  of  the  cost  of  acquiring  these  systems,  which 
exceeds  $200  billion.  Figure  2.4  (see  pp.  20  and  21)  shows  o&s  costs, 
which  could  total  over  $276  billion,  or  about  58  percent  of  the  total  cost. 
0  ,t  increases  after  2003  are  due  primarily  to  inflation. 
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Figure  2.1:  Projected  Total  Cost*  of  Strategic  System*  by  Type  of  Cost 
JO  Then-Year  OoKwihBiSoM 


1962  1903  1984  1985  1  986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996  1997  1998  1999  2000 

Fiscal  Yoa/s 


□  Acquisition 

1  1  o&s 
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NotoB-2  acquisition  costs  before  1989  (totaling  S17  3  bittion),  effects  of  B-2  program  changes 
announced  In  April  1990,  AlCM  OSS  costs,  and  Small  1CBM  costs  are  nol  Included. 
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FUcai  Yea/s 


□  AL'bofno  Systoms 

□  Son-Based  Systems 
|P§Si|  Lnnd-Basod  Systems 
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2001  2007  2003  2004  2005  200«  2007  2004  2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  2019  2020 


Note:  B-2  acquisition  costs  before  1989  (totaling  SI  7.3  billion),  effects  of  B-2  program  changes 
announced  in  April  1990,  ALCM  O&S  costs,  and  Small  ICBM  costs  are  not  included. 
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Figure  2.3:  Projected  Acquisition  Costs  of  Strategic  Systems 
20  Then.YearOoSMSinD.5oos 

is 


19S2  1983  1964  198S  198<  1967  1966  1969  1990  1991  1992  1993  1994  1995  1996  1997  1996  1999  2000  2001  2 

Fiscal  Years 


Airborne  Systems 
Sea-Based  Systems 
Land-Based  Systems 


Note:  8-2  acquisition  costs  before  1989  (totaling  S17  3  billion),  effects  of  8-2  program  changes 
announced  in  April  1990.  and  Small  ICBM  costs  are  not  included. 
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Figure  2.4:  Projected  0*5  Cost*  of  Strategic  Syetema 
so  ThemYear  Dcfi*i  H  frSiftj 
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Limited  Congressional 
Visibility  Over  O&S 
Costs 


Wo  found  that  bod  docs  not  routinely  provide  the  Congress  with  com- 
pletcilong-tcrm  oss  cost  estimates  for  most  of  the  strategic  systems. 

The  Congress  has  Indicated  concern  over  long-term  o&s  costs  by 
directing  sen  to  Include  a  complete  analysis  of  life-cycle  costs  In  each 
new  sar  submitted  initially  after  January  1985.  However,  the  Saks  for 
the  B-1B,  modified  B-52,  KO-135R,  Trident  II  submarine  and  missile,  and 
Peacekeeper  icbm  were  first  submitted  before  January  19S5  and  do  not 
include  life-cycle  or  o&s  cost  estimates.' 

sahs  for  more  recent  systems— such  as  the  13-2,  sham  II,  ACM,  and  Rail 
Garrison — usually  include  limited  o&s  estimates  that  do  not  contain  all 
of  the  information  needed  to  fully  assess  life-cycle  o&S  costs,  o&s  esti¬ 
mates  arc  usually  stated  in  terms  of  average  annual  o&s  costs  per  wing 
or  squadron  in  base-year  dollars.’  The  sars  often  do  not  identify  the 
number  of  wings  or  squadrons  to  be  deployed,  the  anticipated  life  of  the 
system  or  the  span  of  years  covered  by  the  average  annual  cost  esti¬ 
mate.  the  degree  of  system  maturity  assumed  in  computing  the  average 
annual  cost  estimate,  the  cost  of  operating  and  supporting  the  system 
before  it  is  fully  operational  and  mature,  and  guidance  for  convening 
base-year  dollar  o&s  estimates  into  current-  or  future-year  dollars. 

An  individual  system’s  o&s  costs  become  less  visible  to  the  Congress 
after  the  system  is  fielded,  dod  does  not  update  a  sar  once  Urn  system 
has  been  deployed,  dod  budget  documents  and  the  Five  Year  Defense 
Plan  routinely  provided  to  the  Congress  do  not  identify  the  total  o&S 
costs  of  specific  systems.' 

The  Senate  Committee  on  Appropriations  has  asked  dod  to  provide 
system-specific  o&s  cost  estimates  in  budget  submissions.  The  Com¬ 
mittee's  report  on  the  1988  dod  appropriations  bill  requested,  in  part, 
that  (1)  each  service  be  able  to  report  accurate  and  verifiable  o&s  costs 
for  major  systems  within  4  years  and  (2)  o&s  data  for  at  least  3  major 
systems  per  service  be  included  in  the  1990  and  subsequent  budgets,  dod 
attempted  to  comply  with  this  direction  but  did  not  do  so  in  the  1990 
and  1991  budgets. 


'  TJm}  Small  ICDM  SAR  also  does  not  include  O&S  data,  apparently  because  Its  operational  configure- 
lion  irns  yet  to  be  determined. 

Tor  example,  the  D-2  SAIt’s  O&S  estimate  Is  in  10S1  dollars. 


‘For  example,  the  Five  Year  Defense  Plan  does  not  break  out  depot-level  maintenance  costs  by 
system.  The  Air  Force  operation  nnd  maintenance  budget  justification  stated  that  several  areas  of 
support  costs  cannot  be  tracked  by  weapon  system. 
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The  Air  Force  and  Navy  sources  that  we  used  to  supplement  the  few 
i  routinely  provided  oss  cost  estimates  do  not  fully  compensate  for  the 

lack  of  readily  usable  and  available  life-cycle  cost  estimates.  For 
example,  the  Air  Force  Cost  Center’s  databases  and  models  can  estimate 
the  future  variable  oss  costs  of  typical  units  of  deployed  aircraft,  such 
as  the  B<52,  IMP,  and  KC-135R.  However,  its  oss  cost  models  do  not 
*  estimate  costs  for  strategic  missiles  or  unfiekled  aircraft.  Other  Air 

Force  sources  were  unable  »o  provide  us  with  complete  missile  oas  data. 
Although  the  Navy  updated  its  February  1987  D-5  oas  estimate  and  esti¬ 
mated  Trident  II  submarine  oas  costs,  tlw.se  estimates  were  prepared  at 
our  request  and  were  made  available  only  after  numerous  discussions 
with  Navy  officials  over  several  weeks. 


Understated  Cost 
Projections 


We  believe  that  the  actual  cost  of  these  systems  will  exceed  this  reports 
projections  for  the  following  reasons. 


Low  Inflation  Rate  The  oas  cost  projections  prepared  for  this  report  use  a  projected  1.8  per¬ 

cent  inflation  rate  for  1991  and  beyond  that  noi)  had  been  using  at  the 
time  of  our  work.  Historically,  this  rate  is  very  low.  During  the  last  25 
years  the  Air  Force’s  operation  and  maintenance  and  aircraft  procure¬ 
ment  budget  accounts  have  experienced  annual  inflation  rates  Unit 
exceeded  1.8  percent.  During  the  1980s  inflation  in  the  operation  and 
maintenance  mid  aircraft  account  fluctuated  from  2.7  to  6.4  percent. 

The  1.8  percent  rate  is  also  low  compared  with  other  projections  of 
future  inflation  rates,  such  as  the  Congressional  Budget  Office’s  4.3 
inflation  rate  for  1994.  Annual  4.3  percent  inflation  rates  through  2020 
would  increase  projected  B-lBo&s  costs  from  about  $27  billion  to  over 
$35  billion  and  KC-435R  0&S  costs  from  about  $00  billion  to  about  $80 
billion.  In  its  comments,  dod  noted  that  it  has  begun  using  3.1  to  3.4  per¬ 
cent  inflation  rates  for  planning  beyond  1994. 


Potentially  Low 
Acquisition  Cost  Estimates 


The  acquisition  cost  estimates  may  understate  the  actual  cost  of  devel¬ 
oping  and  deploying  these  systems  in  the  quantities  that  were  planned 
in  1989.  Earlier  tills  year  we  found  that  the  B-2  acquisition  cost  estimate 
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had  grown  over  20  percent  in  less  than  4  years.*  In  1039  we  reported- 
that  the  13-1 B  program  had  incurred  about  $31  billion  in  costs— about 
$3.7  billion  more  titan  shown  in  the  sar— and  that  the  Air  Force  planned 
to  spend  an  additional  $069  million  In  enhancements.  According  to  the 
Air  Force,  the  13*1 13  sau’s  cost  schedules  did  not  reflect  the  use  of  over 
$570  million  from  expired  appropriations.  (Expired  appropriations 
include  surplus  authority,  merged  surplus  authority,  and  "M”  account 
ftutds. ) 


Other  factors  may  also  tend  to  understate  the  cost  projections.  For 
example,  Air  Force  Cost  Center  officials  told  us  that  their  variable  O&s 
cost  estimates  for  the  13*52, B-1B,  and  KC-185U  do  not  Include  software 
support,  interim  contractor  support,  or  most  indirect  oss  costs.  The  sar 
oss  estimates  that  we  reviewed  are  stated  in  terms  of  average  annual 
costs  and,  to  the  extent  that  they  assume  mature  levels  of  operation, 
may  understate  ass  costs  before  system  maturity  is  achieved.  SAR  acqui¬ 
sition  funding  schedules  do  not  include  nuclear  costs  or  post-acquisition 
enhancement  costs. 


At  the  beginning  of  the  past  decade,  concern  over  the  threat  posed  by 
the  Soviet  Union  resulted  in  significant  increases  to  the  U.S.  defense 
budget  and  in  the  strategic  modernization  program.  However,  recent 
events  in  the  Soviet  Union  and  Eastern  Europe  suggest  that  perceptions 
of  a  diminished  Soviet  threat  will  lead  to  greater  efforts  In  this  decade  to 
control  the  federal  deficit  through  reduced  defense  spending. 

The  Congress  is  considering  the  first  defense  budget  of  the  1990s  in  light 
of  these  events  sum  is  assessing  the  affordability  of  major  defense  sys¬ 
tems.  However,  congressional  concerns  regarding  the  affordability  of 
strategic  systems  can  be  fully  resolved  only  with  complete  and  accurate 
estimates  of  each  system’s  life-cycle  oss  costs.  Such  estimates  will  not  be 
readily  available  until  doo  fulfills  congressional  directives  aimed  at 
establishing  a  uniform  system  for  routinely  providing  the  Congress  with 


‘Strategic  iiotnSere  0-2  Program  Status  and  Current  Issues  (GAQ/NS1AD-9Q.120,  Feb.  22,  l i>90). 

Strategic  Bombers:  11- III  Cost  and  IVrformance  Remain  Uncertain  (GAO/NS1AD-89-S5.  Feb.  3, 
11150!- 

'  According  to  DOD's  Instructions,  SARs  report  nuclear  armament  and  propulsion  costs  ns  separate, 
notutdditive  items. 
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more  complete  tm  cost  estimates.  Until  then,  congressional  deci¬ 
sionmakers  will  lmve  to  request  such  estimate?  from  the  services  on  a 
case-by-ease  basis. 


* 


Agency  Comments  and 
Our  Evaluation 


In  its  comments  an  a  draft  of  this  report, pod  basically  agreed  ».uh  the 
report's  findings  and  conclusions,  it  also  agreed  with  the  overall  num¬ 
bers  used  in  our  projections  of  each  system’s  long-term  cost*  However, 
It  commented  that  our  analysis  would  have  beer,  more  useful  if  we  had 
shown  each  program’s  complete  life-cycle  costs  in  constant-year  dollars 
because  (l)  use  of  then-year  dollars  would  tend  to  exaggerations  c<j$t§ 


and  t2)  comparisons  of  programs  using  aggregated  then-year  dollars  can 
be  misleading  because  they  obscure  the  effects  of  inflation  in  combina¬ 
tion  with  the  high  and  low  points  of  each  program’s  funding-profile. 


We  believe  that  then-year  dollar's  are  appropriate  units  of  measurement 
for  our  analysis  because  almost  all  of  the  cost  projections.arc*  depicted 
graphically  on  a  year-by-year  basis  to  illustrate  both  the  rise  and  fall  of 
costs  over  time  and  the  long-term  impact  of  o&s  costs.  Then-year  dollar 
figures  are  well-suited  for  this  put  pose  because  they  enumerate  cadi 
year’s  costs  in  the  type  of  dollais  tl«at  would  be  requested  for  that  year. 
Our  use  of  dqd’s  1.8  percent  Inflation  rate  for  lOft-l  and  beyond  should 
mitigate  the  impact  of  inflation  whenever  we  aggregate  then-year  dollar 
estimates. 

ooo  also  commented  that  in  the  past  it  urns  nos  required  to  routinely  • 
report  complete  o&s  cost  data  for  specific  systems. 
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Data  assembled  from  saus  and  Air  Force  officials  indicated  that  the 
B-1B,  B-2,  modified  B-52,  KC-136R,  sham  II,  alcm,  and  ACM  may  cost 
about  S318  billion  to  acquire,  operate,  and  support  from  1982  to  2020.' 
Of  this  amount,  61  percent  is  for  oss  costs.  Figure  3.1  shows  the  acquisi¬ 
tion  and  t«.s  costs  of  six  airborne  systems. 


Figure  3.1;  Costs  o(  Six  Airborne 
Systems 


Th«n-Y«f  DotUr*  In  Billions 


Altborns  SysUms 


|  |  OSS 

mm  Acqursiion 

Nolo  V.V>  were  unaWo  lo  obtain  ALCM  OSS  costs 


B-1B  Bomber 


The  cost  of  acquiring,  supporting,  and  operating  the  baseline  configura¬ 
tion  B  IB  from  1882  through  2020  could  exceed  $54  billion,  according  to 
Air  Force  cost  estimates. 


'Changes  ,n  the  B-H  program  announced  after  no  completed  our  work  could  reduce  tills  amount  by 
ovcrS30b»jllon. 
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Background 


The  B-1B  is  a  four-engine  bomber  with  variable  sweep  wings.  The  Air 
Force  plans  to  replace  the  13-52  as  a  penetrating  bomber  with  the  B-1B, 
which  will  eventually  be  used  as  a  cruise  missite  carrier  after  the  B-2 
has  been  deployed.  Figure  3.2  shows  a  B-1B. 


Flgur*  3.2:  Th«  B-1B  Bomber 


Source:  OOD 


The  President  announced  in.  1981  that  the  B-1B  would  be  deployed.  It 
first  flew  in  October  1984,  achieved  initial  operational  capability  in  Sep¬ 
tember  1980,  and  completed  production  in  1988.  The  B-1B  has  had 
numerous  problems,*  and  dod’s  Operational  Testing  and  Evaluation 
Director  does  not  consider  it  to  be  fully  capable.  The  Air  Force  informed 
us  that  system  maturity  is  planned  for  1994. 


-These  problems  are  described  In  our  February  1989  B-l  B  report  and  in  Strategic  Bombers:  Logistics 
Decisions  Impede  B-1B  Readiness  and  Supportability  (GAO/NSIAD-89-129,  May  19,  lOSO). 
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Acquisition  Costs  According  to  the  funding  summary  in  the  1080  sak,  acquiring  the  B-IB 

will  cost  about  S27.‘l  billion,  including  about  $27.2  billion  for  1982  and 
beyond.3  The  estimate  included  100  baseline  B-lBs4  equipped  to  carry 
gravity  bombs,  aijCMs,  and  the  original  sham;  and  a  6-ycrn*  extension  of 
the  acquisition  program  to  correct  defensive  avionics  system  defects  and 
obtain  deferred  support  equipment. 

In  February  1989  we  reported  that  the  Air  Force  had  incurred  costs  of 
about$31  billion  for  100  B-lBs,  Including  $3.7  billion  for  non-baseline 
items  excluded  from  the  sar.  The  Air  Force  plaits  to  spend  an  additional 
SG69  million  to  enhance  the  B-l  B  with  the  sham  11  and  two  satellite  sys¬ 
tems.  Another  $365.8  million  for  construction  was  excluded  Bum  the 
sak’s  overall  estimate. 


O&S  Costs  The  Air  Force  Cost  Center  provided  us  with  estimates  or  o&s  costs  for  a 

typical  unit  of  10  B-lBs  from  19S9  through  1997.  These  estimates  are 
shown  in  table  3.1. 


Table  3.1:  Estimated  O&S  Costs  of  a 

G-1B  Unit  Then-year  dollars  in  millions 


Fiscal  year 

Procurement 

Operation  and 
maintenance 

Military 

compensation 

Total 

1989 

$58*1 

$41.5 

$41.5 

$141.4 

1990 

60.6 

41.3 

424 

144.3 

1991 

231 

42,7 

43.5 

109.3 

1992 

23.7 

44  1 

44.6 

112.4 

1993 

23.9 

454 

45.6 

114.9 

199-1 

24.5 

46.6 

46.7 

117.8 

1995 

25.0 

478 

47,8 

120.6 

1996 

254 

49.1 

49.0 

123.4 

1997 

25.8 

503 

50,1 

126.2 

Note  Totals  may  not  add  duo  to  rounding 


According  to  the  SAR,  Uie  S27.-I  billion  sum  equals  about  $20.3  billion  In  1981  dollars.  The  SAR  also 
states  that  the  cost  ts  over  $20  8  billion  In  1981  dollars.  Tbe  Air  Force  informed  us  that  Uie  discrep¬ 
ancy  was  due  to  Uie  use  of  expired  appropriations.  For  more  infonr.aUon,  see  our  report,  Strategic 
Bombers:  B-l  R  Program's  Use  of  Expired  Appropriations  (GAQ/NSIAD-S9-209,  Sept.  5, 1989). 

4Crashcs  have  reduced  Ure  B-1B  Beet  to  97. 
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Wc  also  obtained  oss  data  for  1986  through  1988  from  the  Air  Force 
Cost  Center.  We  used  these  data  and  guidance  from  Air  Force  and  dod 
officials  to  project  oss  costs  for  the  entire  B-1B  fleet  from  1986  to  2020 
at  $27.4  billion.  Figure  3.3  combines  theSAR's  acquisition  cost  estimate 
with  the  o$s  cost  projection. 
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Figure  3.3;  Estimated  Baaetine  B*1B  Coats  From  1982  to  2020 
1  ’'SwvYea?  Doits-'j  m  (VSeoj 


19*2  1983  19M  1985  1986  1967  1988  1989  1  990  1  991  1992  1993  1994  1995  1996  1997  199S  1999  2000 

Fiscal  Years 


□  Acquisition 
I  1  O&S 
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2020 
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B-2' Bomber 

Acquiring  1 33  B-2  bombers  and  operating  four  wings  of  B-2s  through 
2020  could  cost  over  $114  billion.5  ood’s  April  1990  decision  to  acquire 
only  76  B-2s  and  operate  two  wings  could  reduce  this  amount  by  over 
$30  billion. 

Background 

The  B-2,  depleted  in  figure  3.4,  first  flew  in  1989.  According  to  DOD,  the 
B-2  has  been  designed  to  penetrate  Soviet  air  defenses  at  both  high  and 
low  altitudes  by  using  special  shaping,  radar  absorbing  materials,  and 
other  technologies  to  reduce  ita  detectability.  It  will  be  able  to  carry  up 
to  2d  tons  of  payload,  including  10  to  20  SRAM  IIs. 

Figure  3,4:  The  B-2  Bomber 


- 


I 


Soutco  DOD 


6At  the  time  of  our  work,  many  aspects  of  the  B-2  program  were  designated  special  access  required. 
We  restricted  our  work  to  data  that  was  not  designated  special  access  required. 
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O&S  Costs 


In  1986  dod  estimated  that  the  B-2  would  eestSSS&blHkm  to  acquire. 

By  mld-1980  the  estimated  cost  of  133  B-2s  had  gro */n  to  $70.2  billion 
due  to  an  incomplete  aircraft  design  at  the  start  of  munifaeturing, 
underestimated  material  costs,  and  production  schedule  extensions.  The 
1989  estimate  assumed  that(l)  U\e  Congress  would  approve  at  least 
$7.8  billion  annually  for  four  consecutive  years,  (2)  $6.2  billion  would  be 
saved  through  cost  saving  initiatives  and  multiyear  procurement,  and 
(3)  the  schedule  would  be  met,  despite  less  progress  than  planned  in 
improving  the  manufacturing  process.* 

After  we  completed  our  work,  dod  raised  i«s  estimate  for  133  B*2s  to 
$75.4  billion  before  announcing  in  April  1990  that  it  would  acquire  no 
more  than  75  B-2s  for  an  estimated  cost  of  $61.1  billion.  It  did  not 
release  the  annual  allocation  of  this  cost. 


The  Air  Force  estimated  the  average  annual  oss  cost,  in  1981  dollars,  of 
a  wing  of  30  B-2s.  According  to  dod,  Uie  estimate  included  direct  costs  of 
supporting  primary  personnel  and  operations;  indirect  costs  of  base 
operating  support  jxirsonnel;  and  depot  costs  of  overhauls,  component 
part  repairs,  modification  installation,  and  software  support. 

We  Inflated  this  estimate  and  multiplied  the  result  to  calculate  the 
average  annual  cost  of  four  B-2  wings.  To  approximate  oss  costs  during 
deployment,  we  prorated  the  estimate  by  the  data  in  the  then-current 
delivery  schedule,  although  this  approach  would  not  capture  any  above 
average  ass  costs  that  might  result  from  a  lack  of  system  maturity. 

We  projected  the  o&s  cost  of  four  B-2  wings  through  2020  at  $44.1  bil¬ 
lion,  The  annual  allocation  of  dod’s  1989  acquisition  cost  estimate  for 
133  B-2s  and  our  o&S  projection  for  4  B-2  wings  arc  depicted  in 
figure  3.0.  In  April  1990  dod  announced  that  it  would  operate  two  B-2 
wings.  Based  on  our  o&s  cost  projection  for  four  wings,  two  wings  covdd 
cost  about  $22  billion  through  2020. 


'These  issues  arc  discussed  in  our  February  1090  B-2  report. 
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xe  p  p*o  sar  and  Air  Force  data  Indicated  that  acquiring,  operating,  and  sup* 

iVJLOUUlGU  JDUUlt/61  nnrtlna  mAiUM  * \J&±  ?*#%«*%  lftM  **  4ftQA-mt*ft»l  A  hUlfnn 

}r,-i  *vvi»»  tv  «*vmv  wmu»  VW?V-  VM  *  ‘W  WllllV/M* 


Background  The  Air  Force  acquired  almost  300  B-52G  and  B-S2H  bombers  from  195S 

to  1062,  These  aircraft  continue  to  make  up  the  bulk  of  the  U.S.  stra¬ 
tegic  bomber  force.  Figure  3.6  shows  a  B-52  bomber  that  has  been  modi¬ 
fied  to  carry  aicms. 


Sootce.  DOO 


The  B-52's  strategic-  role  is  shifting  from  penetrating  Soviet  airspace  to 
carrying  long-range  cruise  missiles.  To  allow  the  bomber  to  carry  Ai-CMs 
and  to  improve  its  avionics,  the  Air  Force  began  the  B-52  Cruise  Missile 
Integration  and  Offensive  Avionics  System  program  in  1977.  Air  Force 
officials  informed  us  that  264  B-52s  had  been  fitted  with  the  Offensive 
Avionics  System  by  the  end  of  1987.  Of  these  aircraft,  195  will  be  inte¬ 
grated  with  Ai£Ms  by  the  end  of  1990. 
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When  we  conducted  our  work,  Air  Force  officials  stated  the  B-52G  anti 
B-0211  were  not  scheduled  for  retirement  and  that  these  aircraft  could 
remain  in  sendee  into  the  2020s.  The  Air  Force  plans  to  reduce  its  B-52G 
force. 


Acquisition  Costs  The  final  sar  for  the  B-52  modification  program  identified  acquisition 

costs  of  about  $2.3  billion,  including  about  $1.2  billion  for  1982  and 
beyond. 


O&S  Costs  The  Air  Force  Cost  Center  provided  us  with  estimated  annual  oss  costs 

for  a  typical  unit  of  M  B-52GS  and  a  typical  unit  of  19  B-021  is  for  1990 
through  1997.  It  also  provided  historical  oss  cost  data.7  With  assistance 
from  Air  Force  and  dod  staff,  we  adjusted  and  infiated  these  estimates 
to  project  about  $56.5  billion  in  o&s  costs  for  modified  B*52s  through 
2020. 


KC-135R  Tanker 


dod  and  Air  Force  data  indicated  that  the  KC-135R  will  cost  about  $72.6 
billion  to  acquire,  operate,  and  support  from  1982  to  2020. 


Background  The  Air  Force  is  acquiring  KC-135R  tankers  by  modifying  existing 

KC-135  tankers  with  more  fuel-efficient  engines,  strengthened  landing 
gears,  and  other  improvements.  It  initiated  full-scale  production  in  1981 
mid  began  operating  the  first  KC-135R  squadron  in  June  1985.  'J'he  Air 
Force  Informed  us  that  JS2  Air  Force  KC-135s  will  be  converted  by  the 
end  of  199S.  From  199S  to  2002, 164  Air  National  Guard  and  Air  Force 
Reserve  KC-135Es  will  be  converted.  Figure  3.7  shows  a  KC-136R. 


tT!w  historical  data  Included  modified  and  unmodified  B-G2s.  We  adjusted  annual  costs  to  reflect  Uie 
modification  program's  pace. 
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Acquisition  Costs  The  1989  KG-135R  sar  estimated  that  acquiring  637  KC*135lts*  will  cost 

almost  $ 1 2,6  billion.  The  Air  Force’s  KG-135R  program  monitor  subse¬ 
quently  provided  us  wiUi  an  adjusted  annual  summary  that  reflected 
the  President’s  April  1989  revised  budget  and  projected  post-1981 
acquisition  costs  at  about  $12,3  billion. 


sOnc  KC-135  erasltod  during  1989  after  the  SAH  was  released. 
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O&S  Costs 

We  obtained  the  Air  Force  Cost  Center’s  estimates  for  operating  and 
supporting  a  unit  of  13  Air  Force  KC-l351ts  from  1989  to  1997.  These 
estimates  are  shown  in  table  0.2. 

Table  3.2;  Estimated  O&S  Costs  of  8 
KC-135R  Unit 


Themyoar  dollars  in  millions 


Procurement 

Opemtion  end 
maintenance 

Military 

compensation 

Total 

$•1.8 

’  $8  8 

$122 

$25  8 

"46 

136 

12,5 

~  30.6 

'  '  5.2 

Ml  ' 

128 

_  32.1 

56 

i‘1.5 

130  “ 

‘  33.1 

53 

hso 

133 

33,6 

^ _ '  ''55 

i5a 

13.5 

34.4 

5.5 

15.9 

13.8 

35.2 

57 

16.3  ' 

14.0 

36,0 

5.8 

167 

144 

36.8 

Note  Tefal*  nay  not  add  duo  to  rounding 


At  our  request,  the  Cost  Center  estimated  the  o&s  costs  of  Air  National 
Guard  and  Reserve  KC-135R  units.”  We  adjusted  and  prorated  the  Cost 
Center  estimates  with  other  Air  Force  data  and  inflated  the  results  to 
project  KC-135R  o&s  costs  of  $60.4  billion  from  1982  to  2020.  Figure  3.8 
combines  this  projection  with  the  acquisition  cost  estimate. 


■  ■  —  ■■■■  ■■■■  ■  ■  — . . — - - -  -  - -  —  ■  . .  "  —  -  . -  f 

°The  Cost  Center  assumed  that  future  Air  National  Guard  and  Reserve  KC-135R  operations  will 
resemble  current  KG-135  operations.  \ 
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Figure  3,5;  Estimated  KC-135R  Costs  From  1982  to  2020 

3  Then-Year  Oofiara  in  a*oos 


1982  1913  19*4  19*5  19M  1987  19*1  1989  1  990  1991  1992  1  993  1994  1995  1998  1997  1  99*  1999  2000 

Fiscal  Year* 


□ 

n 

wm 


Acquisition 
Air  ForcJ  O&S 

Rosorvos  &  Air  National  Guard  04S 
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2001  2002  2003  2004  2005  2005  2007  2005  2001  2010  2011  2012  2013  Z  i  *>.  2015  2017  2011  2019  2020 
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SRAM  II 

Air  Force  cost  estimates '^icate  that  sham  11  acquisition  and  o&s  could 
cost  about  $4.1  billion  through  2020. 

Background 

The  supersonic,  air-to-surface  sham  II,  shown  in  figure  3.9,  will  replace 
the  aging  sham-A  and  be  carried  by  the  B-1B  smd  B-2.  According  to  dod, 
the  sham  II  will  be  able  to  penetrate  advanced  defenses  to  strike 
defended,  hardened,  and  relocatable  targets. 

Figure  3.S:Th«  SRAM  II 


Soow  Air  Force 


Over  1,600  SRAM  IIs  will  be  built  and  1,225  will  be  deployed  in  10  squad¬ 
rons.  At  the  time  of  our  work,  the  first  launch  was  planned  for  Sep¬ 
tember  1990.  Initial  and  full  operational  capability  arc  scheduled  for 
April  1993  and  October  1998,  respectively.  The  1990  sar  indicated  that 
the  first  flight  is  now  scheduled  for  April  1991  and  first  deliveries  are 
planned  for  1994.  According  to  the  Air  Force,  the  sram  IPs  service  life  is 
25  years.  Steady-state  operations  will  begin  in  2001. 
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Acquisition  Costs  According  to  the  sar,  the  sham  II  will  cost  over  $2.3  billion  to  acquire, 

including  development  associated  with  1MB  integration. 


O&S  Costs  The  sram  1 1  sar  included  an  average  annual  steady-state  o&s  cost  esti¬ 

mate  for  sram  11s  on  a  unit  of  B-lBs.  It  does  not  reflect  the  cost  of 
sram  Us  on  B-2s.  According  to  the  sar,  the  estimate  includes  personnel, 
Including  base-level  personnel  support;  o&s  consumables;  direct  depot 
maintenance,  including  staff  and  materials  for  component  repair, 
nuclear  test  instrumentation  kit  repairs,  surveilkmee  testing,  and  depot 
supply;  sustaining  investment,  including  replenishment  spares,  support 
equipment  maintenance,  and  software  support;  other  direct  costs, 
Including  follow-on  test  and  evaluation  flights  and  transportation;  and 
indirect  costs,  such  as  personnel  acquisition  and  training. 

The  sar  did  not  specify  the  number  of  B-LB  or  B-2  units  that  will  carry 
the  sram  II.  At  our  request,  Air  Force  officials  provided  estimates  of 
total  sram  It  O&S  costs  .from  1993  to  2007.  We  inflated  these  estimates 
from  1983  dollars  to  then-year  dollars  and  inflated  the  2007  estimate 
through  2020.  Figure  3.10  combines  the  $1.7  billion  O&S  cost  projection 
with  the  acquisition  estimate. 


Page  43 


GAO/NSIAD-90-226  Strategic  Weapons 


Cfc*p(cr3 
Alriwnte  Systems 


Figure  3.10:  Estimated  SHAM  It  Costs  From  1934  to  2020 
J5i  Itan-Yev  OoK*j  H  KUIocj 


1964  IMS  tM8  1M7  19M  IMS  1990  1991  1992  1  993  1  994  1995  1  996  1997  1  99«  1999  2000  2001  2002 

Fiscal  Yea/s 


□  Acquisition 
I  I  O&S 
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ALCM 


The  final  alcm  sar  indicates  that  the  aijCM  cost  almost  $2  billion  to 
acquire  during  and  after  1082.  G&s  costs  were  unavailable. 


Background  1)00  describes  the  alcm— shown  in  figure  3.1 1— as  a  subsonic,  nuclear 

*  w  '  air-to-surfacc  missile  with  a  range  of  about  1,350  nautical  miles.  Up  to 

20  A1C.MS  can  be  carried  by  a  B*52.  The  B-IBsar  indicates  that  the  B*1  B 
will  also  be  able  to  carry  20  alcms. 


FlflUf*  3.1 1:Th«  ALCM 


Source:  DOO 


dod  initiated  the  alcm  program  in  1974.  The  first  squadron  of  alcm* 
equipped  B-52s  began  operating  in  December  1982.  Over  1,700  alcms 
were  produced.  Full  operational  capability  is  scheduled  for  1990. 
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Acquisition  Costs  The  final  aucm  sar,  completed  In  December  1085,  estimated  apcm  acqui¬ 

sition  cost  at  about  $4.1,  billion.  About  $2  billion  was  appropriated  for 
1982  and  beyond,  as  shown  in  figure  3.12. 


Figure  3.12:  ALCM  Acquisition  Costs 
From  1982  to  1989 


*oo  Tb*n*Y»ar  Dc4Ur»  In  MMotm 


700 

too 

i 
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1H2  INI  11*4  19*5  1*M  19*7  19M  19*9 

FbcdYMn 


O&S  Costs 

Air  Force  officials  were  unable  to  provide  us  with  complete  and  current 
aijcm  oas  cost  estimates. 

ACM 

Data  in  the  sar  indicates  that  acquiring,  operating,  and  supporting  the 
acm  through  2020  may  cost  about  $9.0  billion. 

Background 

According  to  the  December  1989  sar,  the  acm  will  require  operational 
integration  with  the  B-52  and  B-1B.  Figure  3.13  shows  a  B-52  carrying 
ACMS. 
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Figur*  3.13:  ACMa  on  •  B-52 


Source  003 


The  first  ACM  flight  occurred  in  July  1985.  In  July  198G  DOD  decided  to 
begin  initial  low-rate  production.  Although  serious  flight  test  problems 
have  hampered  the  acm's  progress,'”  the  Air  Force  plans  to  achieve  ini¬ 
tial  operational  capability  in  March  1991  and  to  finish  procuring  over 
1,400  acms  in  1995. 


Acquisition  Costs  According  to  the  sab,  the  acm  will  cost  about  S6.7  billion  to  acquire.  The 

estimate  included  aircraft  integration  costs  but  excludes  $979.9  million 
in  nuclear  costs. 


O&S  Costs  According  to  the  sab,  during  steady-state  operations  an  ACM-equipped 

bomber  wing  will  incur  average  annual  ACM  o&s  costs  of  about  $14.3  mil¬ 
lion  in  1983  dollars,  including  direct  personnel  costs;  depot  maintenance 
staff-hours,  interim  contractor  support,  and  surveillance  of  the  ACM; 


"'As  of  December  108S,  more  than  one-lmlf  of  the  lesl  flights  had  crushed.  In  January  19S9,  DOD's 
Operational  Test  and  Evaluation  Director  reported  tluil  Uie  ACM  had  "...failed  to  demonstrate  accept¬ 
able  performance  in  several  areas  that  will  severely  affect  Its  operational  effectiveness  and  suita¬ 
bility  If  not  corrected." 


Page  -48 


GAO/NSIAD-90-226  Strategic  Weapons 


Ctwp«er3 
Airborne  Systems 


indirect  personnel  costs  at  operating  facilities;  and  transportation,  mate¬ 
rial  management,  anti  system  management  anti  contractor  sustaining 
support.  The  estimate  is  equivalent  to  S18.3  billion  in  1990  dollars. 

The  sar  did  not  specify  the  number  of  wings  to  be  equipped  with  the 
acm.  Air  Force  officials  informed  us  that  four  bomber  wings  will  carry 
ACMS. 

Because  the  sar  does  not  specify  full  operational  capability  or  system 
maturity  dates,  we  assumed  that  full  operational  capability  would  occur 
at  the  end  of  acquisition.  To  approximate  o&s  cost  during  deployment, 
we  prorated  the  average  annual  cost  estimate  by  thcSAR's  production 
data.  After  inflating  the  results,  we  projected  o&s  costs  from  1990  to 
2020  at  $2.9  billion.  Figure  3.M  depicts  the  acquisition  cost  estimate  and 
oss  projection. 
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Figure  3.14:  Estimated  ACM  Costa  From  1982  to  2020 
JO  Tten-Yea  Oo&hj  m  Mftons 
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Tl,*}  strategic  modernization  program  includes  the  Peacekeeper,  Kail 
Garrison,  and  Small  icom  progrants.  Current  estimates  indicate  that  the 
Peacekeeper  and  Rail  Garrison  programs  will  cost  about  $39  billion  from 
1932  to  2020.  Small  icom  casts  are  unknown,  pending  decisions  on  its 
configuration,  force  structure,  and  basing. 


Ppn ppI 'ppnpr  n  n H  Poii  T1'e  Peacekeeper  and  Rail  Garrison  Saks  reflected  program  changes 
t  cciccKLLpLi  cuiu  i\<ui  announced  in  April  19S9.  Data  in  these  Saks  and  a  pastors  estimate 

Garrison  suggest  that  the  revised  Peacekeeper  progrant  could  cost  $26.7  billion  to 

acquire  and  $12.3  billion  for  aits  through  2020. 


Background 


Figure  4.1  Poncekeeper  iCBMs  in  Rail 
Garrison 


Full-scale  development  of  the  4-stage,  10-warhcad  Peacekeeper  began  in 
September  1979.  It  achieved  initial  operational  capability  in  1986  and 
full  operational  capability  in  1988.  The  Air  Force  has  50  Peacekeepers 
now  based  in  silos,  cod  plaits  to  move  these  missiles  to  the  mobile  Rail 
Garrison  basing  system,  which  Is  scheduled  to  achieve  initial  operational 
capability'  in  1992  and  full  operational  capability  in  1994.  Figure  4.1 
depicts  a  Peacekeeper  Rail  Garrison  train. 


Scutco  DOD 


'Tills  capability  Is  defined  as  one  train  on  alert  with  two  missiles  and  one  train  for  training. 
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Before  19S5  the  Air  Force  shad  planned  to  base  100  Peacekeepers  in  silos 
but  in  1985  the  Congress  limited  the  number  of  silo-based  Peacekeepers 
to  60.  Don  then  planned  to  retain  50  Peacekeepers  in  silos  and  deploy 
another  50  in  Rail  Garrison.  However,  in  April  1989  the  Secretary  of 
Defense  announced  that  the  60  silo-based  Peacekeepers  would  be 
redeployed  onto  Rail  Garrison.  The  Congress  later  limited  the  number  of 
deployed  Peacekeepers  to  50. 

Acquisition  Costs 

The  1990  Peacekeeper  sar  estimated  that  173  Peacekeepers  and  the  silo 
basing  system  will  cost  S  19.6  billion  to  acquire.  The  1990  Rail  Garrison 
sar  estimated  that  the  mobile  basing  system  will  cost  over  $7.1  billion  to 
acquire. 

O&S  Costs 

In  1987  the  Peacekeeper  program  office  estimated  the  average  annual 
oss  cost  of  60  silo-based  Peacekeepers  at  about  $170.8  million  in  1982 
dollars.  The  1990  Rail  Garrison  sar  projected  the  average  annual  steady- 
state  oss  cost  of  60  Peacekeepers  in  Rail  Garrison  at  S2M.1  million  in 
1982  dollars.-  We  inflated  and  combined  the  estimates  and  found  that 
the  ass  cost  of  deploying  50  Peacekeepers  through  2020  could  be  about 
$12.3  billion.  Figure  *1.2  depicts  the  acquisition  and  ass  cost  estimates. 

-The  Rail  Garrison  SAR  O&S  estimate  was  based  on  50  operational  missiles.  It  assumed  25  operational 
and  2  training  trains  at  2  Minuteman  and  5  non-Minuteman  bases  and  GO  operational  test  and  evalua¬ 
tion  flights.  It  included  personnel  and  depot  maintenance  costs. 
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Ffguw  4.2:  Pegcekeepcr  Costs  From  1983  to  2020 

5  Then-Ytaf  Do&w*  in  tVSorj 


1983  1  984  198S  1948  1917  1944  1949  1990  1991  1992  ./93  1994  1  995  1S9S  1997  1994  1  999  2000  2001 

Fiscal  Yeats 


|  |  Acquisition 

1  1  O&S 
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Small  ICBM 


At  the  time  of  our  review,  the  Air  Force  could  not  provide  us  with  esti¬ 
mates  of  the  Small  icdm  program’s  acquisition  and  o&s  costs  because  of 
uncertainties  concerning  missile  quantities,  basing  characteristics,  and 
other  factors. 


The  Small  icdm,  shown  in  figure  4.3,  is  a  three-stage,  solid  propellant 
icdm.  The  President  approved  Small  icdm  development  in  April  1983  to 
place  Soviet  hard  targets  at  risk  while  allowing  more  flexible  and 
survivablc  basing  than  silo-based  icbms.  Full-scale  development  began  in 
December  1980. 


Background 


Chapter  •! 

Intercontinental  Ballistic  MUslle* 


Program  Cost 


In  its  19S9  budget  request,  dod  recommended  that  the  Small  icbm  pro- 
gram  be  terminated  because  of  cost.  The  1980  sar  reflected  pop's  Inten¬ 
tion  to  terminate  the  program  by  September  19S9.  In  April  1989  pod 
opted  to  continue  the  program  and  provide  funds  for  1989  through 
1994.  Initial  operational  capability  is  planned  for  1997  but  full  opera¬ 
tional  capability  1ms  yet  to  be  scheduled. 


At  the  time  of  our  review,  pod  had  not  estimated  total  Small  icbm  pro¬ 
gram  costs  because  it  bad  not  determined  the  total  number  of  Small 
icn.Ms  and  warheads  to  be  produced  or  the  missile’s  basing  mode. 
Accordingly,  the  sars  did  not  include  acquisition  costs  beyond  1994. 
Acquisition  costs  from  1984  to  1994  were  estimated  at  about$7.3 
billion. 

The  Small  icbm  program  office  has  estimated  the  total  cost  of  various 
Small  icbm  force  structures  and  basing  configurations.  In  December  1988 
it  estimated  that  300  Small  icbms,  with  one  or  two  warheads  each,  that 
are  based  on  hard  mobile  launchers  atMinutcman  sites  and  in  random 
movement  would  cost$17.8  billion  in  1988  dollars  to  acquire  and  $0.1 
billion  in  1988  dollars  for  oas  over  20  years.  It  also  estimated  that  250 
Small  icbms,  with  two  warheads  each,  that  are  based  in  silos  would 
cost  about  $12  billion  in  198S  dollars  to  acquire  and  $5.3  billion  in  1988 
dollars  for  o&s  over  20  years. 
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Trident  II  Missile  and  Submarine 


The  Navy  estimated  that  the  total  life-cycle  cost  of  acquiring,  operating, 
and  supporting  SOD  Trident  II D-5  slums  and  21  Trident  II  submarines 
will  be  SMI  billion  between  1978  and  2032.  Of  this  amount,  the  Navy 
estimated  that  $121.8  billion  will  be  needed  between  1982  and  2020.  cwts 
costs  account  for  S70.1  billion  from  19S2  to  2020,  or  almost  68  percent. 
Acquisition  and  o&s  costs  for  the  Trident  11  systems  are  shown  in 
figure  5.1. 


Figure  5.1:  Trident  II SLBM  end 
Submarine  Costs  From  1982  to  2020 


80  TtMfrV44fttoit*n  In  Minions 


Trldtnl  II  SysUms 


CD04* 

HHy  Acquisition 


The  Trident  II  program  consists  of  developing  and  deploying  the 
Trident  II  D-5  slum,  building  one  Trident  II  submarine  per  year,  backfit- 
ting  eight  Trident  I  submarines  with  the  D-5,  and  building  and  modifying 
facilities  at  two  Trident  bases.1 


1  For  more  informaUon,  see  Navy  Strategic  Forces.  Trident  II  Proceeding  Toward  Deployment  (GAO/ 
NSI AD-89-10,  Nov.  21,  lOSSiT  - 
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Background 


Trident  II D-5  Weapon 
System 


The  D-5  strategic  weapon  system  consists  of  the  D-5  SMiM  and  related 
navigation,  launcher,  fire  control,  guidance,  and  test  instrumentation 
subsystems.  It  is  a  follow-on  to  the  Trident  I  Ol  weapon  system  and 
includes  the  larger  three-stage,  eight-warhead  D-5  slum  and  improved 
systems  for  stellar  guidance,  shipboard  inertial  navigation  accuracy,  fire 
control,  and  launch. 

The  Navy  expects  that  the  D-5's  size,  accuracy,  and  payload  will  allow  it 
to  attack  the  entire  range  of  Soviet  targets.  Full-scale  development 
began  in  October  19S3.  Initial  operational  capability  is  scheduled  for 
March  1990.  ThcSAit  indicated  that  899  D-5s  will  be  acquired.  Figure  6.2 
shows  a  D-6  slbm  being  launched. 


Chapters 

Trident  It  MUstle  and  Submarine 


Trident  II  Submarine  According  to  the  Navy,  Trident  II  submarines  will  operate  at  higher 

speeds  than  previous  nuclear-powered  ballistic  missile  submarines.  Each 
will  carry  24  D*5  slums.  According  to  the  1089  SAB,  the  Navy  plans  to 
acquire  13  Trident  II  submarines  at  a  shipbuilding  rate  of  one  per  year 
through  1094,  The  U.S.S,  Tennessee,  shown  in  figure  6.3,  is  the  first  Tri¬ 
dent  II  submarine. 


Figur*  5.3:  Th«  Trident  II  Submarine 


1 


Source:  DOO 


The  Navy  has  eight  Trident  I  submarines  equipped  with  the  C-4  Sim 
Beginning  in  1993,  the  Navy  will  backfit  one  Trident  I  submarine  per 
year  with  the  D*5  system.  The  8  backfitted  submarines  and  the  13  new 
Trident  II  submarines  will  result  in  a  total  Trident  II  fleet  of  21 
submarines. 
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Program  Costs 


The  Navy  expects  each  Trident  II  submarine  to  have  an  operating  life  of 
30  years  with  overhauls  occurring  around  12  and  17  years  after 
delivery.  It  plans  to  have  two  base  facilities  for  Trident  II  support.  One 
facility,  at  Kings  Bay,  Georgia,  will  accommodate  the  first  10  Trident  II 
submarines,  beginning  in  fiscal  1090.  Early  in  the  1990s,  the  Navy  plans 
to  begin  deploying  Trident  II  submarines  from  a  second  facility  in 
Bangor,  Washington,  where  the  Trident  1  submarines  are  now  based. 


The  Navy  estimates  that  the  Trident  II  program  will  cost  about  $121.8 
billion  to  acquire,  operate,  and  support  between  1982  and  2020. 

Figure  6.4  depicts  the  acquisition  and  o&s  costs  of  the  Trident  II  subma¬ 
rine  and  missile  through  2020. 
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n  Acquisition  -Trident  II D-S  Missile 
|  J  OSS  •  Trident  II  D-S  Mini* 

Acquisition  •  Tridont  II  D-S  Capable  Submvino 
OSS  •  TridoM  II D-5  Capable  Submarine 
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Trident  It  Missile  ami  Submarine 


Acquisition  Costs 


O&S  Costs 


According  to  the  1989  sars,  the  acquisition  cost  of  the  D-5  weapon 
system  and  the  Trident  II  submarine  after  1031  will  be  535.3  and  $10.4 
billion,  respectively.  These  amounts  include  (1)  research  and  develop* 
meat  of  the  D-5  weapon  system  and  Trident  II  submarine,  (2)  procure¬ 
ment  of  899  missiles,  (3)  construction  of  13  Trident  11  submarines,  and 
(4)  military  construction  to  support  Trident  II  operations.  These  costs  do 
not  include  the  cost  of  acquiring  the  Trident  I  submarines  or  the  Depart¬ 
ment  of  Energy’s  nuclear  costs. 


We  asked  the  Navy  to  estimate  Trident  II  O&s  costs,  based  on  the  pro¬ 
grams  described  in  the  1989  sars.  It  estimated  that  the  D-5  weapon 
system  and  21  submarines  would  cost  $38.8  billion  mid  $31.3  billion, 
respectively,  to  operate  and  support  between  1982  and  2020.  These 
costs  included  Trident  I  backfits,  overhauls,  missile  industrial  facility 
equipment  maintenance,'  and  general  support.’  According  to  the  Navy, 
Trident  II  O&s  costs  will  end  with  the  retirement  of  the  last  submarine  in 
2032.  At  our  request,  the  Navy  did  not  include  Trident  I  OSS  costs. 


-According  to  the  Navy,  n  missile  industrial  facility  is  a  government-provided  facility.  The  govern* 
menl  furnishes  contractors  with  equipment  to  assist  in  manufacturing  missiles. 

'According  to  the  Navy,  general  support  costs  Includes  the  base  infrastructure  costs,  such  as  housing, 
chapels,  and  theaters. 
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Comments  From  the  Department  of  Defense 


DIRECTOR  OF  DEFENSE  RF.SEARCH  AND  ENGINEERING 
Washington. dc  zozot-ioio 


(at'rNV)  2  1  1990 

Hr.  Frank  C.  Conahan 

Assistant  Comptroller  Central 

National  Security  and  Internal  Affairs  Division 

U.s.  General  Accounting  Office 

Washington,  D.C.  20548 

Dear  Hr.  Conahan: 

This  is  the  Department  of  Defense  (DoD)  response  to  the 
General  Accounting  Office  (GAO)  draft  report  entitled  "STRATEGIC 
WEAPONS:  Long-Term  Costs  Are  Hot  Reported  to  the  congress , "  Dated 
March  16,  1990  {GAO  Code  392478),  OSD  case  8272. 

The  Department  basically  concurs  with  the  report  findings. 
However,  the  DoD  does  not  completely  concur  with  the  methodology 
used  to  demonstrate  the  relative  life-cycle  costs  of  the  individual 
modernisation  prograss.  A  sore  useful  analysis  would  show  each 
program's  cosplete  life-cycle  coat  in  constant-year  dollars, 
clearly  identifying:  (1)  the  funding  which  has  already  been 
obligated  through  FY  1990;  and  (2)  the  cost  regaining  to  cosplote 
each  planned  prograta  and  to  support  it  to  sose  fixed  date.  The 
lattor  information  would  provide  the  type  of  discretionary  cost 
data  that  are  generally  naedad.  In  addition,  an  important 
perspective  is  that  procuresent  of  all  elements  is  cospletcd  by 
the  year  2000.  All  costs  associated  with  the  decades  in  the  next 
century  are  with  operations  and  support.  Conveying  the  costs  in 
then-year  dollars,  rather  than  constant-year  dollars,  tends  to 
exaggerate  the  operations  and  support  component. 

The  GAO  correctly  stated  that  the  DoD  does  not  routinely 
provide  the  Congress  with  conplete  operations  and  support  cost 
estimates.  Routine  reporting  requirements  in  the  past  have  not 
included  this  type  of  data  attributable  to  specific  systems. 

Each  finding  is  specifically  addressed  in  the  enclosure. 

The  DoD  appreciates  the  opportunity  to  comment  on  the  draft 
report. 

Sincerely, 


llidJuh  Lx^l 

Charles  H.  Herrfeld 


Enclosure 
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CAO  DRAFT  REPORT  -  DATED  MARCH  16,  1390 
(GAO  CODE  392478)  OSD  CASE  8272 

"STRATEGIC  WEAPONS:  LONG-TERM  COSTS 
ARE  HOT  REPORTED  (KO  THE  CONGRESS1' 

***■*■  A 

DEPARTMENT  OF  DEFENSE  COMMENTS 
-  FINDINGS 


nilMHU:  Background:  •  The  GAO  observed 

that,  for  the  past  throe  decades,  the  United  States  has  had  a 
strategic  nuclear  Triad,  o£  airborne  systems,  land-based 
intercontinental  .ballistic  missiles,  and  submarine-launched 
ballistic  aissilo#.  According  to  the  GAO,  at  tha  beginning  of  FT 
1982,  the  President  announced  a  program  to  nodomisa  the  triad. 
Tha  GAO  reported  that  the  strategic  modernisation  progran  includes 
12.  Air  Force  and  Navy  Weapon  systems  and,  onco  acquired,  the 
syatens  could  bo  operational  for  decades. 

The  GAO  indicated  that  the  progran  includes  tho  following  systems: 

-  the  B-1B  bonbor; 

-  the  B-2  boabor? 

-  the  B-52  bomber  modifications; 

-  tho  KC-135R  tanker  aircraft/ 

-  tho  Air-launched  cruise  Missile; 

-  tho  Air-Launched  Advanced  Cruise  Missile; 

-  tho  Air-Launched  Short  Range  Attack  Missile  XI; 

-  the.  Peacekeeper  ICBM  in  Minutannn  silos; 

-  tha  Train-based  Peacekeeper  Rail  Garrison  system; 

-  tho  Snail  Intercontinental  Ballistic  Missile; 

-  the  Tridont  II  D-5  Submarine-Launched  ballistic  nissilos; 
and 

-  tho  D-5  capable  Tridont  II  (Ohio-class)  submarine. 

Tho  GAO  also  observed  that  a  system's  total  cost  to  tho  Government 
is  the  cost  of  acquiring,  operating,  and  supporting  tho  system  over 
its  entire  life-cycle.  The  GAO  noted  that,  according  to  DoD 
officials,  in  cost  oases,  the  bulk  of  a  system's  total  cost  would 
bo  incurred  during  tho  operational  phase.  The  GAO  pointed  out  that 
operation  and  support  costs  consist  of  the  direct  and  indirect 
costs  of  operating  and  aaintaining  a  system,  including  (1) 
personnel,  (2)  fuel  and  other  consumables,  (3)  spare  parts,  (4) 
replenishment,  (5)  direct  dopot  maintenance,  and  (6)  interim 
contractor  support. 
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Regarding  acquisition  costs,  the  GAO  explained  that  the  DoD 
provides  acquisition  coat  estimates  of  major  system  to  tho  Congress 
in  Selected  Acquisition  Reports.  The  GAO  noted  that  the  DoD  was 
required  to  include  operation  and  support  coat  estimates  in  those 
Selected  Acquisition  Reports  first  subalttod  after  Jnnuary  1906, 
for  prograas  that  were  in,  or  had  coaplotod,  full-scale 
N'awenpp  2  8-9  development.  <p.  2,  pp.  10-12/gao  Draft  Koport) 

Don  Response;  Concur.  Tho  gonoral  proportions  of  a  system's 
life-cycle  cost  are  typically  attributed  to  Research, 

Oovolopsont,  Tost  and  Evaluation  (10-15  percent) ,  Procuronont 
(25-35  percent) ,  and  Operations  (55-65  percent)  when  defined  in 
constant-year  dollars.  It  should  bo  noted,  howovor,  that  when 
operations  and  support  costs  aro  expressed  in  then-year  dollars, 
ovar  a  long  period  favch  as  38  years),  the  operations  percentage 
will  appear  oven  greater.  Such  in  the  case  with  tho  GAO 
analysis. 


finding  d;  Asauiai£lga-Anl-9D0EQtion  Anfl-SUDnort-Cgsis-QX-Thfl 

strategic  Modernization  Program.  Tho  GAO  found  that  DoD,  Air 
Force,  and  Navy  cost  estimates  indicate  that  tho  strategic 
modernization  prograa  airborne,  sea-based,  and  PEACEKEEPER 
weapons  systems  will  cost  mora  than  $475  billion  to  acquire, 
operate,  and  support  fron  FV  1982  to  FV  2020.  Tho  GAO  noted  that 
acquisition,  operation,  and  support  costs  for  airborne  systems 
accounted  for  two-thirds  of  tho  total.  The  GAO  further  noted 
that  about  25  porcont  would  bo  needed  for  the  21  Trident 
submarines  with  D-5  Submarine  launched  ballistic  missiles.  Tho 
GAO  found  that  acquisition  cost  estimates  for  tho  12  strategic 
Modernization  systems  fron  FV  1982  to  FV  2002  oxcood  $200 
billion — with  airborne  systems  accounting  for  most  of  the  costs. 
Tho  GAO  clso  found  that  projections  and  estimated  costs  indicato 
that  between  FV  1982  and  FV  2020,  operation  and  support  costs 
could  total  over  $275  billion — or  about  58  porcont  of  all  the 
Knwonpp  2-3. 12  costs  during  FV  1982  to  FV  2020.  (p.  3,  pp.  16-19/GAO  Draft 

Report) 

DoD  Response:  Partially  concur.  Tho  cost  figures  expressed  by 
tha  GAO,  in  thu  form  of  summary  information,  aro  compilations  of 
then-year  dollars  over  a  38  year  period.  Comparison  of  programs 
using  those  aggregated  then-year  dollars  can  bo  misleading.  This 
is  true  because  tho  effects  of  inflation,  combined  with  tho 
relative  high  and  low  points  in  a  program's  funding  stream,  aro 
obscured  for  tho  docision  maker.  It  would  be  moro  appropriate  to 
use  constant-year  dollars  for  this  typo  of  analysis,  particularly 
for  the  aggregate  summary  information. 


FINDING  C:  limited  visibility  Over  Operation  And  Support  Costs. 
Tho  GAO  reported  that  the  DOD  does  not  routinely  provide  tho 
Congress  with  complete  operation  and  support  cost  estimates  for 
most  of  tho  12  strategic  modernization  systems.  According  to  tho 
GAO,  the  cost  and  budget  documents  routinely  provided  to  the 
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Congresc,  generally,  do  not  contain  readily  usable  estimates  of 
the  cost  to  operate  and  support  tho  strategic  modernization 
program's  weapon  systoas  during  their  life-cycles.  The  GAO  noted 
that  tho  Congress  has  expressed  concern  over  long-torn  operation 
and  support  coats  and  has  asked  tho  DoD  to  provide  tho  cost 
ostiaatea  on  a  regular  basis.  Tito  GAO  explained  that,  in  1986, 
tho  Congross  directed  tho  DoD  to  include  lifo-cycla  costa  in  each 
now  Selected  Acquisition  Report  subnittod  after  January  1986. 

Tho  GAO  found,  however,  that  seven  of  the  systoas  reviewed — 
including  those  for  the  B-1B,  tho  aodified  B-52,  tho  KC-135R,  the 
Trident  XX  subaarino  and  nissilo,  and  tho  PEACEKEEPER 
Xntorcontinent-  A  Ballistic  Hissilo — wore  first  subaittod  before 
January  1906  M,  therefore,  did  not  include  life-cycle  or 
operation  anu  support  cost  ostinatos.  The  GAO  also  found  that 
Salccted  Acquisition  Roports  for  Boro  recent  systoas — including 
thoso  for  tho  B-2,  tho  Short  Rongn  Attack  Hissilo  II,  tho 
Advancad  cruise  Hissilo,  and  tho  Rail  Garrison — usually  included 
only  linitod  operation  and  support  ostinatos,  which  did  not 
contain  all  of  tho  information  jioodod  to  fully  assess  life-cycle 
operation  and  support  costs. 

The  GAO  also  reported  that  an  individual  system's  operation  and 
support  costs  bocoae  loss  visible  to  tho  Congross  after  the 
3yston  is  fielded.  In  addition,  tho  GAO  reported  that  tho  DoD 
does  not  update  a  system's  Soleccod  Acquisition  Report  once  tho 
syston  has  boon  deployed,  and  budget  docunonts  and  tho  Five  Year 
Defense  Plan  routinely  provided  to  the  Congross  do  not  identify 
tho  total  operation  and  support  cost  of  specific  systems  - 

Tho  GAO  roported  that  tho  Senate  Appropriation  Connittoo  ha3 
asked  tho  DoD  to  provida  systen-spccific  operation  and  support 
cost  ostiaatos  in  budgot  submissions.  According  to  tho  GAO,  the 
Committee  report  on  tho  FY  1988  Dofcnso  Authorization  Act 
directed  that  (1)  each  Service  bo  ablo  to  report  accurato  and 
verifiable  operation  and  support  costs  for  major  systems  within 
four  years  and  (2)  operation  and  support  data  for  at  least  throo 
aajor  systems  per  Service  bo  included  in  budget  submissions, 
beginning  with  tho  FY  1990  budgot.  Tho  GAO  found  that  the  DoD 
attempted  to  comply,  but  was  unoblo  to  do  so  during  tho  FY  1990 
budgot  cycle.  Tho  GAO  concluded  that  congressional  concerns 
regarding  tho  affordability  of  strategic  modernization  systems 
can  be  fully  resolved  only  with  the  development  of  complete  and 
accurate  estimates  of  each  systems 's  life-cycle  operation  and 
support  costs.  The  GAO  also  concluded  that  such  estimates  will 
not  be  readily  available  until  the  DoD  can  fulfill  congressional 
directives  aimed  at  establishing  a  uniform  system  for  routinely 
providing  the  Congress  with  more  complete  operation  and  support 
cost  estimates,  (p.  3,  pp.  20-22/GAO  Draft  Report) 

DoD.  Response:  Concur.  The  GAO  correctly  stated  that  the  DoD 
does  not  routinely  provide  the  Congress  with  complete  operation 
and  support  cost  estimates  for  most  of  the  12  strategic 
modernization  systems.  It  should  be  recognized,  however,  that 
routine  reporting  requirements  in  the  past  have  not  included  this 
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typo  of  operation  and  'support  data  attributable  to  specific 
syatoas. 


FIMDIKGJD:  Cost  Estimates  Of  The  strategic  Modernisation 
Programs  Hav  Be  Understated.  The  GAO  reported  that,  for  a 
variety  of  reasons,  the  actual  costs  of  the  strategic 
modernisation  program  weapon  systems  will  probably  exceed  the 
projected  $475.5  billion  cost.  According  to  the  GAO,  one  of  the 
reasons  is  that  inflation  rates  are  probably  too  low.  The  GAO 
explained  that  it  used  the  1.8  percent  inflation  rate  the  DoD 
projected  for  FY  1994  and  beyond.  The  GAO  pointed  out,  however, 
that  the  1.8  percent  is  very  low  by  historical  standards.  In 
support  of  that  position,  the  GAO  pointed  out  that  Aircraft 
Procurement  budget  accounts  have  always  exceeded  1.8  percent  and 
actual  inflation  in  the  Air  Force  operation  and  maintenance 
account  fluctuated  from  2.7  to  5.4  percent  during  the  1980s.  The 
GAO  also  pointed  out  that  the  FY  1994  inflation  rate  used  by  the 
Congressional  Budget  Office  for  1994,  was  4.3  percent. 

The  GAO  also  observed  that  acquisition  cost  estimates  nay 
understate  the  actual  cost  of  developing  and  deploying  the 
systons.  Tho  GAO  referenced  its  February  1989  report  on  tho  B-1U 
(OSD  Casa  7747) ,  which  found  that  tho  Air  Force  had  incurred 
about  $31  billien  in  costs — about  $3.6  billion  more  than  depicted 
in  tho  Selected  Acquisition  Report — and  that  tho  Air  Force 
planned  to  spend  an. additional  $669  million  in  B-1B  enhancements. 
Tho  GAO  al3o  pointed  out  that  tho  FY  1989  Selected  Acquisition 
Report  cost  schedules  did  not  reflect  the  use  of  over  $750 
million  from  oxpirod  appropriations.  The  GAO  observed  that 
reviews  of  tho  moro  costly  B-2  program  have  shown  that  DoD 
acquisition  cost  estimates  assumed  that  (1)  tho  Congress  will 
approve  multi-year  procurement  and  at  least  $7.5  billion  in 
funding  for  four  successive  years,  (2)  cost  saving  initiatives 
will  succeed,  and  (3)  the  schedule  will  be  met,  although  the 
program  has  made  loss  progress  than  planned  in  key  manufacturing 
areas.  Tho  GAO  observed  that,  due  to  these  optimistic 
assumptions,  the  B-2  acquisition  will  probably  cost  moro  than  tho 
$70.2  billion  DoD  estimate  incorporated  in  the  report.  The  GAO 
further  reported  that  other  factors,  such  as  software  support, 
intorim  contractor  support,  or  most  indirect  operation  find 
support  costs,  are  not  included  in  cost  estimates  for  the  B-52, 
tho  B-1B,  and  tho  KC-135R,  which  would  also  understate  cost 
projections.  The  GAO  also  noted  that  the  estimates  do  not 
include  tho  cost  of  nuclear  warheads  or  post-acquisition 
enhancements.  Tho  GAO  concluded  that,  because  of  the  cited 
reasons,  the  cost  estimates  for  the  strategic  modernization 
programs  are  probably  understated,  (p.  3,  pp.  22-24/GAO  Draft 
Report) 

DoD  Response;  Concur.  It  should  be  recognized  that  inflation 
rates  used  by  the  DoD  for  planning  out-year  program  cost  are 
established  in  conjunction  with  the  Office  of  Management  and 
Budget.  Since  December  1989,  the  DoD  has  been  using  rates 


Page  70 


GAO/NSIAD-90-22G  Strategic  Weapons 


Appendix  I 

Comments  From  the  Department  of  Defense 


K'owonpp  2.24 


between  3.1  percent  and  3.4  percent  for  planning  beyond  F ¥  1994. 
Thin  ia  another  oxaapla  of  why  constant  year  dollars  should  bo 
used. 


FIHDIHG _E;  lacagA-QiLRasent, .Horld-EViUlta •  The  GAO  reported 
that,  at  tho  beginning  of  the  past  decade,  concern  over  the 
threat  posed  by  tho  Soviet  Union  resulted  in  significant 
increases  to  tho  U.S.  defense  budget  and  in  the  strategic 
modernization  program.  The  GAO  observed,  however,  that  recent 
evontn  in  tho  Soviet  Union  and  Eastern  Europe  suggest  that 
perceptions  of  a  diminished  Soviet  threat  will  lead  to  greater 
efforts  in  this  docada  to  control  the  Federal  budget  deficit 
through  reduced  defense  sponding.  The  GAO  noted  that  tho 
Congress  will  consider  tho  first  defonsu  budgets  of  the  1990s  in 
light  of  tho  events  in  Europe  and  will  assess  tho  affordability 
of  major  defense  systems.  Tho  GAO  concluded  that  thoso  recent 
events  increase  the  importance  of  the  ability  of  congress  to 
assess  the  affordability  of  tho  strategic  modernization  weapon 
systems,  (p.  2,  pp.  24-25/GAO  Draft  Report) 

DoD  Response;  Concur. 


EIHPIHSJE:  ££9  jLgc.tc.l-Caa.t  s..QL  .Alrkprna.£.Y.a&CDS  •  Tho  gao 
reported  that  projected  costs  for  the  B-l,  tho  U-2,  tho  modified 
B-52,  KC-135R,  the  Air  Launched  Cruise  Missile,  the  Advanced 
Cruise  Missile,  and  the  Short  -#ango  Attack  Missile  II  will  coot 
approximately  $315  billion.  The  GAO  compiled  Its  cost  projection 
ns  follows:  / 

■/' 

-  B-1B  Bomber — Tho  cost  to  acquire,  support,  and  operate  tho 
baseline-configuration  B-lIi  from  FT  1932  through  F 'i  2020, 
would  bo  over  $54  billion  ($27.4  billion  f or  acquisition  and 
$27.4  billion  for  operation  and  support  costs). 

B-2_Bonbor— Tho  B-2  bomber  may  cost  morn  than  $114  billion 
to  acquire,  oporatc  and  support  through  FV  2020  ($70.2 
billion  for  acquisition  and  $44.1  billion  for  operation  and 
support  cost) . 

-  Modified_B-52_Boabor — Tho  FT  1982-Ff  2020  cost  of  acquiring, 
operating,  and  supporting  the  modified  B-52s  could  equal 
$57.S  billion  ($1.2  billion  for  acquisition  and  $56.5 
billion  for  oporation  and  support) . 

-  KC-135R  Tanker — The  available  cost  data  indicate  that,  from 
FT  1902  to  FV  2020,  the  KC-135R  tanker  could  cost  about 
$72.6  billion  to  acquiro,  operate,  and  support  ($12.3 
billion  for  acquisition  and  $60.4  billion  for  opsration  and 
support) . 

Short  Ranee  Attack  Missile  II— Tho  cost  estimates  indicated 
that  Short  Range  Attack  Missile  II  acquisition,  operation 
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and  support  could1  cost  about  $4.1  billion  through  FI  2020 
($2.4  billion  for  acquisition  and  $1*7  billion  for  operation 
and  support) . 

Air.JAMngbad-Ccuisg-Hiaall!a--The  final  Air  Launched  Cruise 
Missile  Selected  Acquisition  Report  indicated  tha*.  for 
nissiles  acquired  after  1981,  the  aissile  would  cost  almost 
$2  billion.  (The  GAO  noted  that  operational  support  costs 
were  unavailable.) 

-  Advanced  Cruise  Missile— Based  on  data  in  the  aost  recent 
Selected  Acquisition  Report,  acquiring,  supporting,  and 
operating  the  aissile  through  FI  2020  could  cost  about  $9.6 
billion  ($6.7  billion  for  acquisition  and  $2.9  billion  for 
operation  and  support),  (pp.  3-4,  pp.  26-50/GAO  Draft 
Report) 

DoD  Response;  Partially  concur.  Although  the  Dopartnont  concurs 
with  the  overall  nunbors  used,  the  JoD  does  not  coapletcly  concur 
with  tho  methodology  used  to  denonstrato  the  rolative  life  cycle 
costs  of  tho  individual  nodornization  prograns.  Sea  tho  DoD 
response  to  Finding  B. 


ElUCIlifiJS*  Projected  Cost  of  Intercontinental  Ballistic 
Missiles.  The  GAO  reported  that  the  strategic  nodornization 
progran  intercontinental  ballistic  aissile  systen  includes  the 
PEACEKEEPER  in  Minuteaan  Silos,  tho  PEACEKEEPER  Rail  Garrison, 
and  tho  Snail  Intercontinental  Ballistic  Missile.  According  to 
the  CAO,  current  estlnatos  suggested  that  the  PEACEKEEPER  and 
Rail  Garrison  prograns  could  cost  about  $38.0  billion — including 
$12.1  billion  for  operation  and  support — if  tho  Air  Force  keeps 
50  PEACEKEEPERS  in  operation  through  FI  2020.  Tho  GAO  noted  that 
tha  Snail  Intercontinental  Ballistic  Missile  costs  were  unknown, 
ponding  decisions  concerning  configuration,  force  structuro,  and 
basing.  Tho  GAO  explained  tho  cost  projections  as  follows: 

-  PEACEKEEPER — Tho  revised  PEACEKEEPER  progran  could  cost 

$26.7  billion  to  acquire  and  $21.1  billion  to  operate  and 
support  tho  systen  through  FI  2020. 

Snail. Jnt:9Xggntinsn.tal..BallisUg..HigsiIa.  The  Air  Force 
could  not  provide  conpletc  estinates  of  tho  Snail 
Intercontinental  Ballistic  Missile  Progran' s  acquisition  and 
operation  and  support  costs,  because  of  uncertainties 
concerning  aissile  quantities,  basing  characteristics  and 
othor  factors,  (pp.  3-4,  pp.  51-56/GAO  Draft  Report) 

DoD  Response:  Partially  concur.  Although  the  Dopartnont  concurs 
with  the  overall  numbers  used,  the  DoD  does  not  completely  concur 
with  the  methodology  used  to  demonstrate  the  rolative  life  cycle 
costs  of  the  individual  modernization  programs.  See  the  DoD 
response  to  Finding  B. 
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nttPIHS-Ht  Projected  Cost  Of  Trident,  tl  Missile  And-Subaarlnea. 
The  GAO  reported  that  the  Navy  eat' ^ated  the  total  life-cycle 
cost  of  acquiring,  operating,  and  supporting  the  Trident  XI 
Submarine  launched  Ballistic  Missile  and  21  Trident  XX  subaarinos 
will  be  $141  billion  between  FY  1978  and  FT  2032.  According  to 
the  GAO,  of  this  aaount,  the  Havy  estimated  that  $121.8  billion 
would  be  needed  between  FY  1982  and  FY  2020.  The  GAO  determined 
that  operation  and  support  costs  account  for  $70.1  billion,  or 
almost  58  percent  of  the  T)T  1982-FY  2020  total.  The  GAO  provided 
the  following  explanation  of  the  cost  projections: 

Xrldant-IL.Miafliia— According  to  the  Selected  Acquisition 
Report  and  havy  estiaates,  the  missile  will  cost  about  $74.1 
billion  to  acquire,  operate  and  support  botueen  FY  1982  and 
FY  2020  ($35.4  billion  for  acquisition  and  $38.8  billion  for 
operation  and  support) . 

Tridont  TI  Subranrlno— Thn  ostiaated  cost  of  the  subnarino 
program  froa  FY  1982-FY  2020  could  be  $47.7  billion  ($16.4 
billion  for  acquisition  and  $31.3  billion  for  operation  and 
support).  (pp.  3-4,  pp.  57-62/GAO  Draft  Report) 

pop  RQBDonoQi  Partially  concur.  Although  the  Department  concurs 
with  the  overall  numbers  used,  the  DoD  does  not  completely  concur 
with  the  methodology  used  to  demonstrate  the  relative  life  cycle 
costs  of  the  individual  modornir.ation  programs.  See  tho  DoD 
response  to  Finding  B. 


*  *  *  *  * 


RECOMMENDATIONS 


o  NONE 
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